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PATENT 4$&fHB| SPECIFICATION 




Application Date, Dec. 23j 1918. No. 21,574/18. 
Complete Left, June 13, 1919. 
Complete Accepted, Mar. 23, 1920. 

PROVISIONAL SPECIFICATION. 

Improvements in or relating to Generators for Producing and 
Utilising Mixed Steam and Products of Combustion. 

We Mabio . Fjuwcmoo Tokazssi, Engineer, of Board Street, Sandgate, Queens- 
land, Australia, and Gbobgb William Cctleu Webb, Engineer, of Brook- 
ands Dartford, m the County of Kent, do hereby declare the nature of this 

invention to be as follows: — 

5 an^in^i? 0 ? ? § ener f tors io * producing and utilising mixed steam 

and products of combustion and provides an improved arrangement of fuel 
burner and generator by means of which the kinetic energy of a stream of the 
mature moving at high speed may be utilised for the production of powe?- 

According to this invention the fuel is burned under suitable pressure in a 
10 combustion cliamber at or towards one end of which the burner orfurners are 
situated while the other end opens into the moubli of a mixin K -cLmW?uDili e d 
with steam or water or both in such a manner that the hot gLeXm SHont 

i* f m T d gaS f a £? P r °J eoted trough the mixing chamber. The com! 

15 bustion chamber preferably expands slijjhtlv from th* K,,™„r l„J i T 
contracts to a relatively small nozzle or nozzle the Tm-H^ tl ^ 
chamber being of a fo/m which ensure"! . ^^X^LS'ST 
The combustion chamber is preferably surrounded bv an nmulai r w~L, i g I 
from which the water is supplied to the cliainbi ZTlhl K cLam \ er 

20 arranged to provide for m led fuel „d ai tnd Tl mv fJJ T y h * 

. rounding or placed outside of the flame 5 L ^ b £„" foun!? £ 

duce better combustion and to enable tl ie combuslio, T c XS "a ^uosC" 
tial pressure. The generator mav be forniPrl «-.*fii • ai substan- 

chambers at each of Ihich steam or " ter £ both \ e mmiS ™dl ""V* 

25 when this is used converted into steam, 01 the steam tenl.S ?* - tei ' 
may be effected by a single chamber. geneiation and mixing 

In the preferred construction the burner comprises a burner nozzle suoolied 
with mixed gas and air or a mixture of air and vanour or KmnTf,^ PP r j 
at the desired pressure. Auxiliary air tubes ire E^ ' • ?• su PP he . d 
30 inlet ports at tL burner end of the lo Jut 5tiin cCto • * 
front of the end of the burner. Any number of aJ Inlv tZ I™ 6 in 
vided arranged in ring form or two placed^ aS 
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may be used, the air inlet ports being either tubular or expanded or, if fouud 
Serable arranged in a ring around the combustion chamber. The com- 
Cstion " chamber g elands froni the burner end and gradually towards its 
max mum diameter situated nearer the nozzle end the expanding walls being 
straight or approximately straight; the chamber then contracts m a smooth 0 
u'vebut comparatively rapidly 5 towards the constricted nozzle which enters 
he mouth of the mixing chamber this chamber expanding towards the middle 
and contracting slightly towards its outer end. The mixing chamber is pre- 
ferably. made . S in two parts connected together by tlie coupling ring. As 
already mentioned the generator may comprise a series of mixing chambers 10 
the outlet end of one entering the inlet end of the other steam or water or bo h 
being supplied to each inlet, or the water may be forced in at some other point 
in the chamber, where it is converted into steam by the hot gases. In this form 
of generator the. annular water chamber may be extended to enclose all the 
mixing chambers each of which after expanding from the neck contracts again 15 
to uhe outlet end. The nozzle end of the combustion chamber opens into the 
mouth of the nearest chamber and water is drawn or forced into this nozzle from 
the annular water chamber. The mixed steam and hot gases pass at high 
velocity into the mouth of the second nozzle, drawing in a further supply, of 
water from the ' extension of the water chamber The number of mixm- 20 
chambers employed depends upon the water and fuel supply and the desired 
Pressure or velocity of the mixture, the mixture or the velocity or both mcrea - 
L at each chamber until all the available heat of combustion has been utilised 
Vater is supplied at a regulated rate to the annular water chamber which 
serves both as a steam generator or water heater and to cool the combustion 25 
chamber and prevent its walls rising to too high a temperature. The flame 
from the burner fills the combustion chamber and when the flame strikes the 
water or mixed water and steam passing from the annular water chamber into 
the mouth of the mixing chamber it converts the water into steam, with the 
result that the mixed steam and gas, after expanding in the mixing chamber 30 
flow through the reduced end at very high velocity and can be utilised 111 a 
mixed gas and steam turbine or any other convenient type of prune mover con- 
nected to the generator. If a single mixing chamber is used the supply ot 
water and steam should be such as to permit of a s-team and gas mixture of suit- 
able temperature and velocity of discharge for direct use in the pnnre mover, 35 
but if a succession of mixing chambers are employed the initial water supply is 
reduced so that hot gas and superheated steam pass through the first mixing 
chamber at a sufficient temperature to convert the succeeding water supplies 
into steam, each chamber adding to the volume and pressure of the mixture and 
to the velocity of discharge. . 40 

Owiii" 1 to the arrangement of the combustion chamber in which the flame 
from the burner after expanding in the main part of the chamber is caused to 
contract towards the nozzle end and to pass through a very restricted opening, 
there is no risk of the pressure developed in the ejector causing a hack rush of 
steam into the combustion chamber, the forward velocity due to the ejector .45 
action at the nozzle being sufficient to tarry the mixture forward against a' < 
pressure substantially greater than that existing in the combustion chamber. » 

A construction of burner especially suited for use with this apparatus and 
adapted to burn liquid fuel comprises a central main air supply tube sur- 
rounded by an annular fuel space to which liquid fuel is admitted at a regulated 50 
rate and pressure, the air supply to the said tube being at substantial pressure 
so as to spray the fuel. In addition to the main air supply through this tube 
an auxiliary annular air space is provided surrounding the burner and open- 
inn- slightly behind the end of the burner nozzle so that the flame from the 
burner ""is surrounded by an ^annular current of auxiliary air which ensures per- 55 
feet combustion at a substantial pressure. The auxiliary air supply may be 
drawn from the main air supply tube through a by-pass provided with a regulat- 
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iiL° Ck ' *5- b < Uin61 ; ifadf ¥ n S o»teide the combustion chamber so that anv 
necessary adjustments may be made without disturbing the burner 7 

Dated this 23rd day of December, 1918. 

o Q c « HASEL TINE, LAKE & Co., 
28, Southampton Buildings, London, England, and 
55, Liberty Street, New York City, U.S A 



Agents for the Applicants. 



COMPLETE SPECIFICATION. 

Improvements in 

10 



Improvements in or relating to Generators for Producing and 
Utihsmg Mixed Steam and Products of Combustion. 

l a ,!S re, A MA f 10 r FKANC f C r? ToKAZZI > Engineer, of Board Streeb, Sandrate Queens- 
land, Australia, and Geokge William Cutlek Webb, Engineef of Brook- 
lands Dartford, in the County of Kent, do hereby dec are L nature of this 
invention and in what manner the same is to be performed, to bl Z Lukrlv 
15 described and ascertained in and by Hhe following statement:— P aiUculail y 

This invention relates to generators for producing and utilising mixed steam 
and products of combustion and provides an improved arranefn^ent o fS 
burner and generator by means of which the kinetic energy of T stream of ff] 
20 ?«>vu,g * high speed may be utilised for the pfiStimi rf*^ 

20 According to this invention, the fuel is burned under suitable nressurl?,; , 
combustion chamber at or towards one end of wl.inV, ti.I i,,, Pressure in a 

are situated, which combustion cliamber con'S towaXTlT ^T"" a J* 
form a relatively small inner ejector nozzle whS ope" t t ^ S»ft to R 
mixing chamber gnmg an uninterrupted outlet flow from the c Wbt L 
25 forming the outer ejector nozzle, steam or water or Wl. 1 cUamb 1 e . 1 . a, } d 

Ser7rV hat fcie ,\ 10t fl0m ^ -mbLtLn 0 haS 3 rftlie 

the pLer generator. °The leST of tcLbusVon Tn.Xe?Souff blrf* 0 

the water is Lppliedl the Xi£ c^rbei and tL^uri;/ 11 ^^ from ^ 
provide for m xed fuel and air and ' an auSi»2 • T y be arran 8«i to 
placed outside of the flam t is ^^^Si^'^V^ 6 ^ 01 

35 combustion and to enable the combustion to tike m SFce ? ? ^ 

It has been proposed to burn fuel in a liKl v at substantial pressure. 

' . water jacket i«f terminating in * nZle ending ' * amiSn? c^mT^ V 5 
- with steam or water from the jacket but s,,rb ♦ ?■ ' " hamber supplied 
the uninterrupted flow necess To ^ utilise "lie SStic eneT n °* f 10vide f <" 

40 according to this invention. The generator ntay be fomeTwiS 

of mixing chambers at each of wgioh steam or water ™ both zV^TT", 
and the water converted into steam or Hie ct "' „ ?. X botJl are admitted 
be effected by a single chamber ' ^ & eneratlon mixing may 

In order that the said invention mav be clearlv ,.n^ a ,..f„ j i 

45 carried into effect, we will describe the same mow ull wi h Zf ^ T' h y 
accompanying drawings, in which:- } WltI ' refere "ce to the 

Figure 1 is a longitudinal section through a combustion chamber and m i ■ 
chamber embodying this invention. cnamoei and mixing 



4 — — r^bT^Sd arrangement 

"^si^rTlis a sf^ n cSber; and { mixing . chambers lar 

W a« ch-ub.. »«»SrS u g n ,.r. lU b „ 1>e ,. o*- Jl v.P°» 

^.tev Wet c. D » j, (Ue «^ »ir or « ^"^ili.ry »>r 

referring 10 1 °i- j «*itb iim> e< \ S* & v . Q< , uve . » d , i- +l» e couibubtion. 

Mianiber A., a / * he pro vided aiiang ts a being c i iaU iber 

«lio\vn as ruaae i ge neratoi nu»j 0 tber, steam, 

Wv mentvoned, the g end oi the tbrongb 25 

"° d „he» tbejM^g^K^e iSSft ot u «tMa> ••>* J"} high, velocity 

US e , m the pi»» . tb i n itial vratei Mill J mixing 
(a, in ^^'"steiin P* s * -water snpp^s into tea™ ^ 

tempevatu e to arrangement of * e P al S°VWv restricted open ng. 

Owing to * D ex nandnig m through a veij * ^ k nis h 0 t 

a ,tio« at the i w ate r tlun ^ especially suvtea ^ coro prising 

is Surrounded b> pressure. Tbe 

combustion at a » 
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from the main air tube d l through the by-pass d h provided with a regulating 
cock d G the burner itself lying outside the combustion chamber A so that any 
necessary adjustments may be made without disturbing the burner. 

In the multiple chamber modification shown diagrainmatically in Figure 3, 
5 the annular wafer chamber C is extended at C 1 to enclose a succession of 
chambers B 1 , each of which after expanding from the neck b 2 contracts again 
to the outlet end 6 3 . The nozzle end a 1 of the combustion chamber opens into 
fche mouth of the nearest chamber B 1 and water is drawn or forced into this 
no/zle from the annular chamber C. The mixed steam and hot gases pass at 
10 high velocity into the mouth of the second nozzle, drawing in a further supply 
of water from the extension C 1 of the water chamber. The number of 
chambers B 1 employed depends upon the water and fuel supply and the desired 
temperature and pressure or velocity of . the mixture. 

Having now particularly described and ascertained the nature of our said 
15 invention, and in what manner the same is to be performed, we declare that 
what we claim is : — 

1. A mixed steam and products of combustion generator in which fuel is 
burned under suitable pressure in a combustion chamber at or towards one end 
of which the burner or burners is or are situated, which combustion chamber 

20 contracts towards the other end to form a relatively small inner ejector nozzle 
which opens into the mouth of a mixing chamber giving an uninterrupted 
outlet flow from the chamber and forming the outer ejector nozzle, steam or 
water or both being supplied in such a manner that the hot gases from the 
combustion chamber convert the water (when this is used) into steam and mixed 

25 steam and gases are projected at high velocity through the mixing chamber 
and in an interrupted flow to the power generator. 

2. A mixed steam and products of combustion generator as claimed in 
Claim 1 in which a burner arranged to burn fuel under pressure is fitted at one 
end of a combustion chamber first expanding and then ^ contracting to a 

30 restricted ejector nozzle entering the mouth of the mixing chamber, the 
combustion chamber being surrounded by a water chamber supplied witih water 
at a regulated rate and opening into the mixing chamber around the ejector 
nozzle of the combustion chamber, for the purpose specified. 

3. A mixed steam and products of combustion generator as claimed in 
35 Claim 1, in which a burner adapted to burn a fuel mixture under pressure is 

provided with an auxiliary air supply (which may be obtained through a bye- 
pass from the main air supply) producing a flow of air surrounding the flame 
which burns in the combustion chamber under pressure, for the purpose 
specified. 

40 4. A mixed steam and products of combustion generator, having its parts 
arranged and adapted to operate substantially as hereinbefore described with 
reference to either of tihe examples illustrated in the accompanjnng drawings, 
for the purpose specified. 

Dated this 13th day of June, 1919. 

45 HASELTINE, LAKE & Co., 

28, Southampton Buildings, London, England, and 
55, Liberty Street, New York City, U.S.A., 
Agents for the Applicants. 
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